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VIDEO PROCESSING DEVICE AND METHOD
OF VIDEO PROCESSING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2012-125263,
filed May 31, 2012, the entire contents of which are incorpo-
rated herein by reference.

FIELD

Embodiments described herein relate generally to a video
processing device and a method of video processing.

BACKGROUND

Conventionally, in order to correct the instrumental error of
a display panel or the white balance of the display panel
changing by aged deterioration, a video display device such
as a digital television is capable of allowing a user to adjust a
gain of each of the R, G, and B signals of a video signal.

However, in such a conventional art, when the amplitude of
any of the R, G, and B signals becomes large as a result of
adjusting the gain of each ofthe R, G, and B signals, the signal
is saturated by the restriction of the dynamic range of a video
processing circuit block. Accordingly, in the conventional art,
it is difficult to maintain the uniformity of the white balance
and output a high quality video. For example, when the uni-
formity of the white balance in a bright region is deteriorated
as a result of adjusting the gain of the B signal, the yellowing
of a bright scene occurs.

BRIEF DESCRIPTION OF THE DRAWINGS

A general architecture that implements the various features
of the invention will now be described with reference to the
drawings. The drawings and the associated descriptions are
provided to illustrate embodiments of the invention and not to
limit the scope of the invention.

FIG.11is an exemplary block diagram of a digital television
according to a first embodiment;

FIG. 2 is an exemplary block diagram mainly illustrating
the functional constitution of a video processor in the first
embodiment;

FIG. 3 is an exemplary view illustrating one example of a
screen for adjusting color temperatures in the first embodi-
ment;

FIG. 4 is an exemplary view illustrating an example of
calculating gains in a gain adjuster in the first embodiment;

FIG. 5 is an exemplary CIE chromaticity diagram in the
first embodiment;

FIG. 6 is an exemplary view illustrating a relationship
between inputs and outputs of R, G, and B signals in the first
embodiment;

FIG. 7 is an exemplary view illustrating an example in the
case where the gain of each of the R, G, and B signals is
smaller than 1 in the first embodiment;

FIGS. 8A and 8B are exemplary views illustrating an
example in the case where the gain of the R signal out of the
R, G, and B signals is equal to or greater than 1;

FIG. 9 is an exemplary flowchart illustrating the proce-
dures of video processing in the first embodiment;

FIG. 10 is an exemplary block diagram illustrating the
functional constitution of a video processor according to a
second embodiment;
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FIG. 11 is an exemplary view illustrating one example of
the gamma characteristics of a display in the second embodi-
ment; and

FIG. 12 is an exemplary flowchart illustrating the proce-
dures of video processing in the second embodiment.

DETAILED DESCRIPTION

In general, according to one embodiment, A video process-
ing device comprises: an operator configured to accept a gain
adjustment value with respect to at least any one of an R
signal, a G signal, and a B signal of a video signal from a user;
a gain adjuster configured to obtain a gain by using a white
balance adjustment value and the gain adjustment value with
respect to each of the R, G, and B signals of the video signal;
a determiner configured to determine whether any of the gain
of'the R signal, the gain of the G signal, and the gain of the B
signal is equal to or greater than 1; and a processor configured
to decrease the gain when any of the gain of the R signal, the
gain of the G signal, and the gain of the B signal is equal to or
greater than 1.

Hereinafter, a video processing device and a method of
video processing according to each embodiment is specifi-
cally explained in conjunction with the drawings. Here, in the
following embodiments, the video processing device is
explained by taking a digital television provided with a tuner
for receiving digital broadcasting as an example. However,
the embodiment is not limited to the digital television as the
video processing device, and may be applied to devices such
as a hard disk recorder or a set top box that comprise a tuner
for receiving broadcasting waves and process and output
video to a display device externally connected.

First Embodiment

FIG. 1 is a block diagram illustrating the constitution of a
digital television 1 according to a first embodiment. As illus-
trated in FIG. 1, the digital television 1 mainly comprises an
antenna 2, a tuner 3 for receiving digital broadcasting, a signal
processor 4, a video processor 5, a display processor 6, a
display 7, an audio processor 8, a speaker 9, a controller 10, a
communication line 11, a random access memory (RAM) 12,
a read only memory (ROM) 13, an operator 14, a light
receiver 15, an input/output module 16, and a communication
module 17.

The antenna 2 receives digital broadcasting programs such
as BS, CS, and terrestrial broadcasting programs. The tuner 3
selects a channel for viewing according to the direction from
auser. The signal processor 4 takes out and processes signals
demodulated in the tuner 3 or signals input from the input/
output module 16 as various digital signals under the control
of'the controller 10. Furthermore, the signal processor 4 sepa-
rates the signals input into a video signal and an audio signal,
and outputs the video signal and the audio signal to the video
processor 5 and the audio processor 8, respectively.

The video processor 5 performs contrast adjustments, gain
adjustments (color temperature adjustments) of the R, G, and
B signals according to the directions from the operator 14 by
auser, and gamma correction with respect to the video signals
input from the signal processor 4. Here, the contrast adjust-
ments and the gain adjustments of the R, G, and B signals are
specifically described later.

Furthermore, the video processor 5 performs processing of
adjusting the video signal input from the signal processor 4 to
avideo signal of a correct screen size, or processing of remov-
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ing noises contained in the video signal as image quality
processing for improving image quality of the video, for
example.

The display processor 6 further superimposes the
on-screen display (OSD) of character information or the like
on the video signal after being adjusted. The display 7 dis-
plays the video signal on the screen thereof. The user views
the screen of the display 7 to view a television video. The
audio processor 8 amplifies an audio signal while performing
the sound processing of the audio signal. The speaker 9 out-
puts the audio signal as a sound. A viewer listens to the sound
from the speaker 9 to listen to a television sound.

The controller 10 controls each module of the digital tele-
vision 1. To be more specific, the controller 10 is a microcon-
troller, and loads programs stored in the ROM 13 into the
RAM 12 to execute the programs sequentially. Hence, the
controller 10 outputs a control signal to each module of the
digital television 1 to centrally control the operation of the
digital television 1.

The communication line 11 connects the tuner 3, the signal
processor 4, the video processor 5, the display processor 6,
the audio processor 8, and the controller 10 to each other so
that data are transferred among the controller 10, the tuner 3,
the signal processor 4, the video processor 5, the display
processor 6, and the audio processor 8. To be more specific,
the communication line 11 may be an IIC-BUS or the like.
The RAM 12 and the ROM 13 store therein various data, and
transfer these pieces of data with respect to the controller 10.

The operator 14 functions as switches that accept opera-
tional directions from a viewer. The light receiver 15 receives
a signal transmitted from a remote controller 40 that accepts
the operational directions from the viewer. A user operates
each button of the remote controller 40 thus operating the
digital television 1 and each device connected to the digital
television 1. The operator 14 and the remote controller 40
function as operators of the digital television 1.

Next, the video processor 5 is explained in detail. FIG. 2 is
a block diagram mainly illustrating the functional constitu-
tion of the video processor 5 in the first embodiment. Here,
FIG. 2 illustrates processors of the video processor 5 for
performing the contrast adjustment, and the gain adjustment
and the gamma correction of each of the R, G, and B signals,
and processors for adjusting the video signal input from the
signal processor 4 to avideo signal of a correct screen size and
removing noises contained in the video signal are omitted.

The video processor 5 mainly comprises, as illustrated in
FIG. 2, a contrast adjuster 201, a gain adjuster 202, a gamma
corrector 203, and a determiner 204.

FIG. 2 also illustrates the operator 14 and the controller 10.
The operator 14 makes a user input a gain adjustment value
for the gain adjustment of each of the R, G, and B signals via
a screen for adjusting color temperatures, the screen being
displayed on the display 7. FIG. 3 is a view illustrating one
example ofthe screen for adjusting the color temperatures. As
illustrated in FIG. 3, the screen for adjusting the color tem-
peratures is capable of setting the gain adjustment value for
each of the R, G, and B signals in the range from —-15 to +15
in a unit as one memory.

The explanation is made again in conjunction with FIG. 2.
The controller 10 successively accepts the gain adjustment
value input in a unit as one memory by a user from the
operator 14 to transfer the gain adjustment value to the video
processor 5.

The gain adjuster 202 obtains the gain of each of the R, G,
and B signals that constitute a video signal by adding a white
balance adjustment value for maintaining the white balance
and a gain adjustment value input from the operator 14 via the
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controller 10, and outputs the gain of the R signal, the gain of
the G signal, and the gain of the B signal as a video signal after
the gain adjustment.

FIG. 4 is a view illustrating an example of calculating gains
in the gain adjuster 202. FIG. 4 illustrates an example in
which in the adjustment screen of the color temperatures, the
gain adjustment value is set to “+2” for the R signal, set to “0”
for the G signal, and set to “+5” for the B signal. Here, in the
example in FIG. 4, numerical values are expressed in hexa-
decimal.

The white balance of the video signal input to the gain
adjuster 202 is adjusted, and a value of 0x76 for the R signal,
avalue of 0x70 for the G signal, and a value of 0x80 for the B
signal are input to the gain adjuster 202 as white balance
adjustment values. In this case, the gain adjuster 202 obtains
the gain (output signal) of each of the R, G, and B signals by
adding each value of the R, G, and B signals of the video
signal set as the white balance adjustment value and the
above-mentioned gain adjustment value specified by a user.

The determiner 204 determines whether any of the gain of
the R signal, the gain of the G signal, and the gain of the B
signal that are calculated in the gain adjuster 202 is equal to or
greater than 1.

The contrast adjuster 201 receives a video signal from the
signal processor 4 and performs a contrast adjustment with
respect to the video signal. Particularly, the contrast adjuster
201 decreases, when the determiner 204 determines that any
of the gain of the R signal, the gain of the G signal, and the
gain of the B signal is equal to or greater than 1, the contrast
value of the video signal input according to the gain or the
gain adjustment value, and outputs again the video signal
whose contrast value is decreased to the gain adjuster 202.

Due to such a constitution, the gain adjuster 202 calculates
the gain of each of the R, G, and B signals of the video signal
whose contrast value is decreased by using the gain adjust-
ment value input from a user, and outputs the gain of the R
signal, the gain of the G signal, and the gain ofthe B signal as
the video signal after the gain adjustment. Accordingly, each
of the gain of the R signal, the gain of the G signal, and the
gain of the B signal becomes smaller than 1 thus maintaining
the uniformity of the white balance.

As described above, when any of the gain of the R signal,
the gain of the G signal, and the gain of the B signal is equal
to or greater than 1, the contrast adjuster 201 decreases the
contrast of the video signal after the gain adjustment and
makes the gain adjuster 202 perform the gain adjustment thus
performing adjustment processing for decreasing the gain of
the video signal after the gain adjustment.

The explanation is made again in conjunction with FIG. 2.
The gamma corrector 203 performs known gamma correction
with respect to the video signal after the gain adjustment.

Hereinafter, the gain adjustment and the contrast adjust-
ment of each ofthe R, G, and B signals are explained in detail.
FIG. 5 illustrates a CIE chromaticity diagram. In the chroma-
ticity diagram illustrated in FIG. 5, a range 301 indicates the
range of an RGB value of white, and a numeral 302 indicates
a blackbody locus. The gain adjustment of each of the R, G,
and B signals is performed by using a value in the range 301
of white thus maintaining the white balance.

FIG. 6 is a view illustrating a relationship between inputs
and outputs of each of the R, G, and B signals. In FIG. 6, each
of'the R, G, and B signals is designed so as to take a white
balance adjustment value in the range 301 of white in FIG. 5.
Therefore, as in the case of an input signal indicated by a
numeral 401, when an output signal (gain) becomes equal to



US 8,704,953 B2

5

or smaller than a dynamic range of 255 by the gain adjustment
of each of the R, G, and B signals, the white balance is
maintained.

However, when any of the gain of the R signal, the gain of
the G signal, and the gain of the B signal becomes equal to or
greater than 1 and any of the output signals reaches 255 so as
to be saturated (when the B signal reaches 255 and is saturated
as in the case of an input signal indicated by a numeral 402,
for example), the gain of each of the R, G, and B signals is
departed from the range 301 of white illustrated in FIG. 5 in
the direction toward B, the video image of the video signal
turns ashen, and it is impossible to maintain the white bal-
ance.

Accordingly, in the first embodiment, when the determiner
204 determines that the gain of any of the R, GG, and B signals
is equal to or greater than 1, the contrast adjuster 201
decreases and outputs the contrast of the video signal to the
gain adjuster 202. The gain adjuster 202 receives the video
signal whose output value is lowered to perform the gain
adjustment again with respect to the video signal whose out-
put value is lowered by using the gain adjustment value speci-
fied by a user, and outputs the video signal to the gamma
corrector 203 thus maintaining the white balance.

Hereinafter, the explanation is made by giving examples.
FIG. 7 is a view illustrating an example in the case where the
gain of each of the R, G, and B signals is smaller than 1 as a
result of the gain adjustment. When a video signal having an
output value of 235 is input to the contrast adjuster 201, the
contrast adjuster 201 outputs the video signal to the gain
adjuster 202 as it is.

The gain adjuster 202 receives the video signal that has an
output value of 235 and is output from the contrast adjuster
201, and performs the gain adjustment with respect to each of
the R, G, and B signals of the video signal having an output
value of 235 using the gain adjustment value input from the
operator 14 by auser to obtain the gain of each of the R, G, and
B signals. The determiner 204 determines whether the gain of
each ofthe R, G, and B signals is equal to or greater than 1. As
illustrated in FIG. 7, the result of the determination of the
determiner 204 assumes that the gain of each of the R, G, and
B signals is smaller than 1.

In this case, the gain adjuster 202 outputs the video signal
comprised of the R, G, and B signals after the gain adjustment
to the gamma corrector 203.

FIGS. 8A and 8B are views illustrating an example in the
case where the gain of the R signal out of the R, G, and B
signals is equal to or greater than 1 as a result of the gain
adjustment. When the video signal having an output value of
235 is input to the contrast adjuster 201, the contrast adjuster
201 outputs the video signal to the gain adjuster 202 as it is.

The gain adjuster 202 receives the video signal that has an
output value of 235 and is output from the contrast adjuster
201, and performs the gain adjustment with respect to each of
the R, G, and B signals of the video signal having an output
value 0f 235 by using the gain adjustment value input from the
operator 14 by auser to obtain the gain of each of the R, G, and
B signals. The determiner 204 determines whether the gain of
each ofthe R, G, and B signals is equal to or greater than 1. As
illustrated in FIG. 8 A, the result of the determination of the
determiner 204 assumes that the gain of the R signal is 1.20;
that is, the gain of the R signal becomes equal to or greater
than 1.

In this case, when the gain adjuster 202 outputs the video
signal comprised of the R, G, and B signals after the gain
adjustment to the gamma corrector 203 as it is, an output
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value exceeds a limit value of 255 of a dynamic range and it
is impossible to maintain the white balance (see FIGS. 5 and
6).

Accordingly, in such a case, as illustrated in FIG. 8B, the
gain adjuster 202 and the determiner 204 output the video
signal comprised of the R, G, and B signals after the gain
adjustment to the contrast adjuster 201. As illustrated in FIG.
8B, the contrast adjuster 201 decreases, for example, the
contrast of the video signal after the gain adjustment to 0.9 to
set an output value to 211. The contrast adjuster 201 outputs
the video signal whose contrast is decreased and output value
is 211 to the gain adjuster 202.

The gain adjuster 202 performs the gain adjustment with
respect to each of the R, G, and B signals of the video signal
whose contrast is decreased and output value is 211 by using
a gain adjustment value that is specified by a user and equal to
the gain adjustment value when the gain of the R signal is
equal to or greater than 1 to obtain the gain of each of the R,
G, and B signals. In this case, the contrast of the video signal
input is decreased and the output value of the video signal is
set to 211 and hence, even though the gain adjustment values
are equal to each other, the output value of the video signal
after the gain adjustment is equal to or smaller than 255. The
video signal whose output value is equal to or smaller than
255 is output to the gamma corrector 203 thus maintaining the
white balance.

Next, video processing in the first embodiment constituted
as described above is explained. FIG. 9 is a flowchart illus-
trating the procedures of the video processing in the first
embodiment.

The gain adjuster 202 first receives a gain adjustment value
with respect to each of the R, G, and B signals from a user via
the operator 14 and the controller 10 in a unit as one memory
(S11). Thereafter, the gain adjuster 202 increments a variable
N indicating the gain adjustment value of each of the R, G,
and B signals by one (S12).

Next, the gain adjuster 202 determines whether the gain
adjustment value N of each of the R, G, and B signals exceeds
a maximum value of 15 (S13). When the gain adjustment
value N exceeds 15 (Yes at S13), the video processing is
ended.

When the gain adjustment value N does not exceed 15 (No
at S13), the gain adjuster 202 adds the gain adjustment value
N to a white balance adjustment value (the output value of the
video signal after the white balance is adjusted) to calculate
the gain (the output value) of each of the R, G, and B signals
(S14).

Next, the determiner 204 determines whether the gain of
any of the R, G, and B signals is equal to or greater than 1
(S15). When the gain of any of the R, G, and B signals is equal
to or greater than 1 (Yes at S15), the contrast adjuster 201
decreases the contrast of the video signal comprised of the R,
G, and B signals after the gain adjustment (S16).

To be more specific, the contrast adjuster 201 decreases the
contrast by 1 with an increase in the gain adjustment value of
+1. However, the rate of decrease in contrast is not limited to
this case.

The gain adjuster 202 adds the gain adjustment value N to
the output value of the video signal whose contrast is
decreased to calculate the gain (the output value) of each of
the R, G, and B signals (S17).

At S15, when the gain of any of the R, G, and B signals is
smaller than 1 (No at S15), the processes of S16 and S17 are
skipped.

The gain adjuster 202 determines whether the predeter-
mined targeted color temperature is achieved depending on
the output value of the video signal after the gain adjustment
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(S18). When the predetermined targeted color temperature is
not achieved (No at S18), the video processing is returned to
S11 and processes from S11 to S17 are repeated.

At S18, when it is determined that the predetermined tar-
geted color temperature is achieved depending on the output
value of the video signal after the gain adjustment (Yes at
S18), the video processing is ended.

Inthis manner, in the first embodiment, the gain adjustment
is performed with respect to each of the R, G, and B signals
that constitute the video signal using the gain adjustment
value. As a result of the gain adjustment, when the gain of any
of the R, G, and B signals is equal to or greater than 1, the
contrast of the video signal after the gain adjustment is
decreased and the video signal is output after the gain adjust-
ment performed again using the gain adjustment value thus
maintaining the uniformity of the white balance and output-
ting a high quality video signal.

Second Embodiment

In the first embodiment, the adjustment processing of
decreasing the gain of the video signal after the gain adjust-
ment is performed by decreasing the contrast of the video
signal after the gain adjustment. In the second embodiment,
the adjustment processing is performed by gamma correc-
tion.

FIG. 10 is a block diagram illustrating the functional con-
stitution of a video processor 1005 according to the second
embodiment. Here, the constitution of the digital television 1
in the second embodiment is the same as in the first embodi-
ment explained in conjunction with FIG. 1.

The video processor 1005 mainly comprises, as illustrated
in FIG. 10, the contrast adjuster 201, the gain adjuster 202, the
determiner 204, a gamma corrector 1203, and a 3-axis gamma
correction look up table (LUT) 1205. Here, the functions and
the constitutions of the contrast adjuster 201, the gain adjuster
202, and the determiner 204 are the same as in the first
embodiment. The functions and the constitutions of the con-
troller 10 and the operator 14 are also the same as in the first
embodiment.

The gamma corrector 1203 performs, in the same manner
as in the first embodiment, the gamma correction with respect
to the video signal after the gain adjustment using the 3-axis
gamma correction LUT 1205. Here, the 3-axis gamma cor-
rection LUT 1205 is stored in a storage medium such as a
memory.

The gamma corrector 1203 in the second embodiment
further adds, when the determiner 204 determines that the
gainofany ofthe R, G, and B signals is equal to or greater than
1, an offset value to an output value having gamma charac-
teristics corresponding to a color signal whose gain is equal to
or greater than 1 in the 3-axis gamma correction LUT 1205
and performs the gamma correction.

FIG. 11 is a view illustrating one example of the gamma
characteristics of a display 7. FIG. 11 illustrates, for the
convenience sake in explaining the embodiment, an example
of the gamma characteristics with respect to one color signal
out of the R, G, and B signals. The 3-axis gamma correction
LUT 1205 registers therein an input value corresponding to
the inverse function of a gamma function y=x" illustrated in
FIG. 11 and an output value corresponding to the input value
that are associated with each other.

Accordingly, while the gain is smaller than 1, the gamma
corrector 1203 performs the gamma correction with respect
to the video signal after the gain adjustment using the 3-axis
gamma correction LUT 1205 corresponding to the inverse
function of a gamma function y=x".
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When the gain is equal to or greater than 1, the gamma
corrector 1203 gives offset values, as a gamma function
y=x"*°Y {[lustrated in FIG. 11, for example, to gamma char-
acteristics corresponding to a color signal whose gain is equal
to or greater than 1. That is, the gamma corrector 1203 gives
offsets corresponding to the inverse function of the gamma
function y=x %+ to the 3-axis gamma correction LUT 1205
to change the gamma characteristics, and performs the
gamma correction with respect to the video signal after the
gain adjustment. Here, the gamma function illustrated in FIG.
11 is merely one example, and the second embodiment is not
limited to this example.

Next, the video processing of the second embodiment con-
stituted in such a manner as described above is explained.
FIG. 12 is a flowchart illustrating the procedures of the video
processing in the second embodiment.

The processes (S11 to S15) from the step of the input of the
gain adjustment value to each of the R, G, and B signals from
a user to the step of determination of whether the gain
becomes equal to or greater than 1 by the gain adjustment are
performed in the same manner as in the case of the video
processing in the first embodiment.

At S15, when the gain of any of the R, G, and B signals is
equal to or greater than 1 (Yes at S15), the gamma corrector
1203 reads out the 3-axis gamma correction LUT 1205 from
a memory or the like (S31). Furthermore, the gamma correc-
tor 1203 adds an offset value corresponding to a video signal
to the 3-axis gamma correction LUT 1205 read out to perform
the gamma correction (S32).

At S15, when the gain of each of the R, G, and B signals is
smaller than 1 (No at S15), the processes of S31 and S32 are
skipped.

The gain adjuster 202 determines whether the predeter-
mined targeted color temperature is achieved depending on
the output value of the video signal after the gain adjustment
(S18). When the predetermined targeted color temperature is
not achieved (No at S18), the video processing is returned to
S11 and processes from S11 to S32 are repeated.

At S18, when it is determined that the predetermined tar-
geted color temperature is achieved depending on the output
value of the video signal after the gain adjustment (Yes at
S18), the video processing is ended.

In this manner, in the second embodiment, the gain adjust-
ment is performed with respect to each of the R, G, and B
signals that constitute the video signal using the gain adjust-
ment value. As a result of the gain adjustment, when the gain
of'any of the R, G, and B signals is equal to or greater than 1,
the offset value corresponding to the video signal is added to
the 3-axis gamma correction LUT 1205 to perform the
gamma correction thus maintaining the uniformity of the
white balance and outputting a high quality video signal.

Here, in the gain adjuster 202 in the first embodiment and
the second embodiment, although the gain is obtained by
adding the white balance adjustment value and the gain
adjustment value, the embodiments are not limited to this
case. The gain may be obtained by some operations on the
white balance adjustment value and the gain adjustment
value.

Furthermore, in the operator 14 in the first and second
embodiments, although the gain adjustment value of each of
the R, G, and B signals is input by a user via the screen for
adjusting the color temperatures, the embodiments are not
limited to this case. The gain adjustment value of at least one
of'the R, G, and B signals may be input by the user.

Here, the video processors 5 and 1005 in the first and
second embodiments may be realized by any of hardware and
software.
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When the video processors 5 and 1005 of the digital tele-
visions 1 in the first and second embodiments are realized by
software, video processing programs executed in the video
processors 5 and 1005 of the digital televisions 1 in the first
and second embodiments are provided in a form stored in the
ROM 13 or the like in advance.

The video processing programs executed in the video pro-
cessors 5 and 1005 of the digital televisions 1 in the first and
second embodiments may be recorded on a computer-read-
able recording medium such as a CD-ROM, a flexible disk
(FD), aCD-R, a digital versatile disk (DVD) or the like in the
form of an installable file or an executable file and provided.

Furthermore, the video processing programs executed in
the video processors 5 and 1005 of the digital televisions 1 in
the first and second embodiments may be provided in a form
stored on a computer connected to a network such as the
Internet and downloaded via the network. In addition, the
video processing programs executed in the video processors 5
and 1005 of the digital televisions 1 in the first and second
embodiments may be provided or distributed via a network
such as the Internet.

The video processing programs executed in the video pro-
cessors 5 and 1005 of the digital televisions 1 in the first and
second embodiments are configured to comprise modules
including the above-mentioned respective modules (the con-
trastadjuster 201, the gain adjuster 202, the gamma correctors
203 and 1203, and the determiner 204). As actual hardware, a
CPU reads out the video processing program from the above-
mentioned ROM 13 to execute the program and hence, the
above-mentioned modules are loaded on a main memory to
generate the contrast adjuster 201, the gain adjuster 202, the
gamma correctors 203 and 1203, and the determiner 204 on
the main memory.

Moreover, the various modules of the systems described
herein can be implemented as software applications, hard-
ware and/or software modules, or components on one or more
computers, such as servers. While the various modules are
illustrated separately, they may share some or all of the same
underlying logic or code.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.
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What is claimed is:

1. A video processing device comprising:

an operator configured to accept a gain adjustment value
with respect to at least any one of a Red (R) signal, a
Green (G) signal, and a Blue (B) signal of'a video signal
from a user;

a gain adjuster configured to obtain a gain by using a white
balance adjustment value and the gain adjustment value
with respect to each of the R, G, and B signals of the
video signal;

a determiner configured to determine whether any of the
gain of the R signal, the gain of the G signal, and the gain
of the B signal is equal to or greater than 1; and

a processor configured to decrease the gain when any of the
gain of the R signal, the gain of the G signal, and the gain of
the B signal is equal to or greater than 1.

2. The video processing device of claim 1, wherein,

the processor comprises a contrast adjuster configured to
decrease a contrast value of the video signal when any of
the gain of the R signal, the gain of the G signal, and the
gain of the B signal is equal to or greater than 1; and

the gain adjuster is configured to obtain the gain by using
the white balance adjustment value and the gain adjust-
ment value with respect to each of the R signal, the G
signal, and the B signal of the video signal of which the
contrast value is decreased.

3. The video processing device of claim 1, wherein,

the processor is further comprising:

a gamma corrector configured to perform a gamma correc-
tion when any of the gain of the R signal, the gain of the
G signal, and the gain of the B signal is equal to or
greater than 1, wherein the gamma correction is per-
formed by adding a predetermined offset value to a
gamma curve of a color signal whose gain is equal to or
greater than 1.

4. The video processing device of claim 1, wherein the gain
adjuster is configured to obtain the gain by adding the white
balance adjustment value and the gain adjustment value.

5. The video processing device of claim 1, further compris-
ing:

a display configured to display the adjusted video signal.

6. A method of video processing comprising:

accepting a gain adjustment value with respect to at least
any one of a Red (R) signal, a Green (G) signal, and a
Blue (B) signal of a video signal from a user;

obtaining a gain by using a white balance adjustment value
and the gain adjustment value with respect to each of the
R, G, and B signals of the video signal;

determining whether any of the gain of the R signal, the
gain of the G signal, and the gain of the B signal is equal
to or greater than 1; and

decreasing the gain when any ofthe gain of the R signal, the
gain of the G signal, and the gain of the B signal is equal
to or greater than 1.
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